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Then and Now 


We well remember our first invitation to a meet- 
ing of a foundry employers’ association in- about 
the year 1924. We had written a leading article 
bearing the title “A Commercially Voiceless 
Industry,” and one of the two organised bodies 
felt justified in protesting that we had done scant 
justice to their endeavours. Yet they had to agree 
on a percentage basis our assertion was indeed 
well founded. At that remote period we took the 
opportunity of pointing out the obligations they 
owed to themselves and their industry of energetic- 





ler- 
but 
tial 


uch 

1s 

in 
uses 
ead 
\ild- 
any 








ally tackling such problems as establishing a 
nationally unified costing system, paying some 
attention to apprentice recruitment and training, 
scientific and industrial research; conditions of sale, 
including such problems as customer’s pattern- 
insurance. Thus we derived a particular sense of 
satisfaction when last week we were privileged to 
participate in the first annual meeting of the 
Association of Bronze and Brass Founders. Here, 
under the direction of Mr. Henry Bissell, the 
members were giving attention to all those subjects 
which we have drawn attention to so consistently 
for so many years and, moreover, in a manner 
more enlightened than we have dared to advocate. 

This, for example, is the considered opinion of 
the managing director of a large non-ferrous 
foundry: “The foundry degree course at Sheffield 
University must, if it is to confer a real benefit to 
our industry and warrant our financial support, 
be extended to four years. During this period no 
narrow technical training must be the objective, 
but it must give an academic training established on 
the broadest basis. It is essential that there should 
be included in the curriculum a course of lectures 
devoted to Industrial Organisation. Finally, during 
the whole of the course a portion of the long 
vacation must be spent doing practical work in 
manufacturing establishments.” 

Two decades ago the chairman would have 
thanked the speaker for his interesting remarks, 
but before they could embark on any such laudable 
taterprise an economic level of prices must be 
uitained and maintained. The present generation 
8 obviously equally insistent on this essential basis 
‘or the conduct of an industry, but there is a 
talisation that the fundamental conditions have 











changed. No longer is the unintelligent price- 
cutter the main topic for discussion, but instead 
competition from entirely different industries takes 
pride of place. Again, twenty years ago, the inter- 
ference with industry by the Government was, by 
comparison, negligible. It is the fashion now- 
adays for the Government departments to deal 
with Associations rather than with indi- 
vidual firms, and the creation of the Forbes 
formula within the light alloy trade is an example 
of such arrangement. Some readers may say we 
could not have chosen a worse one, yet the .fact 
that it was an association agreement did place its 
negotiation within their own hands, and only 
internal arrangements can be blamed if everybody 
is not satisfied with the outcome. . 

Already this new Association has gone far in the 
establishment of “conditions of sale,” and the 
institution of a reliable costing system. By the 
exertions of its technical committee, which ranks 
both in size and importance with its council, the 
industry is already recording noteworthy savings 
in fuel. In collaboration with the Institute of 
British Foundrymen and other bodies, there now 
appears to be every chance of the problem of the 
bronze test-bar being solved on a_ nationally 
accepted basis. We congratulate the Association 
on its growth, and especially on its realistic and 
broadminded attitude towards current industrial and 
technical problems. 

We have deemed it expedient to give this account 
of a meeting of a typical modern employers’ 
association in order that the “ man in the foundry ” 
may appreciate that these organisations are working 
in a commendably straightforward manner for the 
general good of the industries they serve. 
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WORKS VISIT BY LONDON BRANCH 
KENT ALLOYS LIMITED 


Circumstances of war limited the number of members 
of the London Branch of the Institute of British 
Foundrymen who visited the works of Kent Alloys, 
Limited, last Saturday, to fifty, and as about ninety 
applications were received, many were justifiably dis- 
appointed, as there are few more interesting foundries 
in the London area. The visitors were met at the 
works by Mr. F. H. Hoult, the general manager, and 
Mr. W. A. Turner, and a group photograph was taken. 
The party was divided into three sections, and each 
was escorted by members of the technical staff round 
the laboratories and shops by diverse routes so 
arranged that twenty-five minutes were spent in the 
core shop. Here a short talk on core production, 
with practical demonstrations, was given by Mr. 
Hoult to each group. This excellent system was 
carried through because of Mr. Hoult’s well-founded 
belief that success in post-war competition will be 
achieved by those foundries which have made the 
most progress in the technique of core production. 
Especially is this true in meeting the competition to 
be expected from plastics. Among the many pointers 
outlined by Mr. Hoult were the production of dimen- 
sionally perfect vaned cores by the filling of the 
interspaces with warm silica sand before baking; the 
surface drying of core coatings by immersion in a 
spirit, and its subsequent ignition; the reduction in 
waste of time through fumbling with corebox wedges 
by placing the handling flange towards the top instead 
of centrally; the provision of hollow cones for dress- 
ing the ends of cylindrical cores so that the moulder 
can drop them into their prints without filing or 
crushihg. 

Much attention was given to the use of sand beds 
instead of metal carriers for taking the green cores 
through the stoves, and the provision of lightly con- 
structed racks for transporting certain lines of delicate 
quantity produced baked cores to the foundry. Much 
moulding is done on a not too complicated mechanised 
system. The knock-out is effected over gratings 
situated at the ends of lines of gravity roller con- 
veyors. A strong aspiration of air ensures that the 
shop is kept free from dust and fumes. A belt beneath 
the gratings takes the sand to one situated at right 
angles, where after passing over a magnetic separator 
the sand is reconditioned, the moisture content 
adjusted to 44 per cent., and distributed by ploughing 
off from a band conveyor to a row of hoppers 
situated above a line of McNab and “ British ” mould- 
ing machines. Should the supply of sand not be 
taken by the hoppers, then the surplus drops down a 
hopper to form a heap on the floor. Local sands— 
Erith—are used, and the system is so organised that 
the standard mixtures can be used with equal success 
for either moulds or cores for both heavy and light 
non-ferrous alloys, and a well-equipped sand-testing 
laboratory ensures that uniform standards are main- 
tained. The mechanised plant has been supplied by 
August’s, Limited. 
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Versatile Machine Shop 


The machine shop is of a versatile character, as 
the numbers of components of any one type is not 
usually beyond a few hundreds. It is not realised by 
the man-in-the-street that on some types of aircraft 
there are as many as 2,000 castings. In the laboratories 
an interesting research has been initiated on a cine- 
X-ray study of the filling of moulds. Unfortunately, 
so far only sound test castings have been made, so 
that the birth of defects has yet to be portrayed. This 
department is not merely well equipped, but it is well 
organised, and ‘its work sincerely appreciated by the 
more practical executives. 

A new section is just getting under way, and that 
is the partial replacement of wet analysis by the use 
of the spectroscope. Features which the visitors 
appreciated were the outstanding tidyness of the works; 
the use of flower beds surrounding the walls of each 
er ig and the youth and enthusiasm of the executive 
staff. 

After the visit tea was served in the canteen. Dr. 
L. B. Hunt presided over an informal meeting. He 
tendered an apology from the Branch-President, Mr. 
H. W. Lockwood, for his absence. After compli- 
menting Kent Alloys, Limited, on the excellence of 
the arrangements made for their guests’ comfort and 
enlightenment, he asked Mr. P. Holligan (Glacier Metal 
Company, Limited) and Mr. C. Cleaver formally to 
express the thanks of visitors. Both were eulogistic of 
equipment, organisation and technical enthusiasm 
which were in evidence, and which augered well for 
the future of the company. Mr. Hoult in reply pre- 
sented an apology from Mr. P. G. Stone Clark, the 
managing director, who was unable to be there because 
of an important engagement. He regretted that so 
many members had been prevented by the limits of 
accommodation from attending, and would endeavour, 
if at all possible, to extend an invitation to the dis- 
appointed ones in the near future. He impressed upon 
the guests the aptness to the London Branch of the 
motto of the American Foundrymen’s Association. 
which starts in the phrase “coming together is a 
beginning,” and ends with “working together is 
‘success,’ ” for otherwise there would be a migration 
of industry back to the Midlands. 

An informal discussion on coremaking followed, in 
which Mr. Raybould, Mr. E. H. Brown, Mr. Freeman. 
Mr. Hotchkiss, Mr. Gladwell, and other members 
participated. 


SLOUGH TO HAVE I.B.F. SECTION 


At a meeting of the Council of the London Branch 
of the Institute of British Foundrymen, held last Friday, 
a petition signed by a large number of members living 
in the Slough area was sympathetically received and 
permission was accorded to form a section of Branch 
in that area. 





It will proceed to elect its: own officers 


and council in the near future, and arrange a technical 
session, devoted in the main to non-ferrous foundry 
technology. Mr. W. J. Pike, of High Duty Alloys, 
Limited, is carrying out the inaugural arrangements. 
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By E. W. HARDING 


(The International Meehanite Metal Company, Limited) 


Tensile Variation due to Testing Technique 


[he tests were carried out in seven foundries, and, 
in each case, six tensile bars were cast from the same 
ladle of metal, under controlled conditions of pour- 
ing—ladle well skimmed, hot metal, rapid pouring to 
obtain clean bars, and avoid temperature variations 
between the bars. That is, conditions in regard to 
casting of bars were the best obtainable for uniform 
results. Machining and testing operations were then 
carried out according to usual practice for the foundry 
concerned. The results obtained are set out in 
Table II. 

These results indicate quite definitely that, apart 
from normal variations which may be expected to occur 
in strength values, there is a significant variation due 
purely to testing, and this is bound to influence 
a foundry’s ability to meet specification limits. The 
variations obtained would possibly have been greater 
under normal (less controlled) conditions of sampling. 
The same considerations apply to sampling and 
amalysis for chemical composition. 

Thus, in establishing any system of quality control, a 
foundry should investigate not only the total variation 
but also the sources of the constituent variations and 
their causes. In particular, foundries should determine 
accurately and periodically :— 

(1). The extent of total variation in chemical and 
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Importance of ensuring 
constancy in casting 
performance 

(Continued from pdge 223.) 


(2). How this variation corresponds with the 
standard range permissible in good melting practice. 

(3). How much of this variation is due to operat- 
ing causes and how much due to testing errors or 
other causes. 

(4). The factors responsible for these variations 
and how they can be eliminated. 


The best way of dealing with these questions is by 
utilising the mass of available test data, and the con- 
trol chart, based on statistical principles, will be found 
indispensable for this work. 


The Control Chart 

The control chart provides a continuous graphical 
record of the quality of the product while production 
is going on, so as to detect any significant variation as 
soon as it appears. The significance of a variation is 
determined by the frequency of occurrence of values 
outside the control chart limits, as compared with the 
expected frequency of occurrence. ,It wilt be under- 
stood that the limits on the control chart, representing 
a given proportion of results, correspond to the limits 
on the frequency curve set at the equivalent Standard 
Deviation Value. The chart limits used may, of 
course, be set for any desired probability of occurrence. 
That is, the limit lines may be set so that 50, 75, 99 per 
cent. or any other percentage of the total results will, 
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physical test values from tap to tap and heat to heat. under constant conditions, fall within these lines. The 
TaBLE II.—Consistency Values in Tensile Testing.* 

Foundry No. 1 2 3 4 5 6 7 
lype, Meehanite GD GC GA GD GC GD GB 
est-bar dia. 

As cast 0.875 in. 0.875 in. 1.20 in. 0.875 in. 0.875 in. 0.875 in. 0.875 in. 
Machined 0.505 in. 0.564 in. 0.798 in. 0.505 in. 0.564 in. 0.564 in. 0.564 in. 
esting Machine Avery Buckton Avery Buckton Buckton Buckton Avery 
(hand- 
operated) 
tnile obtained, tons 

per sq. in.— 

BerNo.1 .. 17.70 18.40 25.25 17.00 19.86 17.55 23.00 
2 18.00 19.20 26.47 15.75 20.00 17.58 22.70 

3 17.93 19.84 25.35 18.90 19.29 17.80 21.80 

7 16.63 19.16 23.26 17.50 18.11 17.26 22.60 

5 17.06 19.04 24.85 20.00 19.11 17.43 22.00 

6 17.46 19.72 22.20 17.70 18.42 17.40 21.70 

erage tons per sq. in. 17.46 19.23 24.56 17.81 19.13 17.52 22.30 
nge .. a se 1.37 1.44 4.27 4.25 1.89 0.54 1.30 



































* Test-bars in all cases showed sound fracture. 
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probability adopted for Meehanite control: charts is 
99.8 per cent., that is, an expected 1 in 1,000 -outside 
the upper and lower limits. In practice this means 
that no results should exceed the limits, and this is 
found to be a simple and clear way of showing the 
results. 

The control chart thus provides a basis for action. 
Failure to meet the standard set by the chart limits, 
indicating a change in quality, is followed by one of 
two consequences : — 

(1). The cause of trouble is determined and 
eliminated; and 
(2). A new standard of quality is adopted, to 
include the new variables. 
The control chart may be applied to two conditions : — 


(1). Where a standard is set for the values of the 


chart. Where no previous records are available, the 
chart is started without lines, and these -are filled in 
when sufficient data are obtained—usually a period of 
from 3 to 6 months, depending upon the frequency of 
testing. Both types of charts, ‘however, dre similar in 
construction, the only difference being in the relative 
position of the centre and limit lines. 

The two primary characteristics of the frequency 
curve must be reproduced in the control chart. The 
Averages chart records the mean value of the six speci- 
mens constituting the sample, thus indicating the magni- 
tude of the property for the product as a whole. The 
Deviation chart records the variation within the sample, 
and thus indicates the variation of the product repre- 
sented by the sample. In practice this is measured by 
the Range for the six specimens (difference between 
maximum and minimum) which reproduces very closely 
the values given by the Standards Deviation ‘and is 
very much simpler to calculate. 


TaBLe II].—Grouping of Individual Test Values. 

















Meehanite GC Tensile January—September, 1942, 
Sub- Test values, tons per sq. in. Average 
Date, 1942. group x Std. dev. | Range R. 
No 1 2 3 4 5 6 
January 1 20.2 22.0 19.0 20.2 19.2 18.1 19.8 1.23 3.9 
2 21.3 20.7 19.9 18.3 21.6 20.3 20.4 1.08 3.3 
3 20.4 19.4 19.4 9 18.1 19.8 19.3 0.71 2.3 
Fobruary 4 18.6 19.4 21.7 4 19.4 19.3 19.6 0.97 3.1 
5 19.1 20.5 20.2 4 19.0 18.6 19.5 0.67 1.9 
6 18.2 20.6 19.7 Pe i 21.1 18.7 19.7 1.00 2.9 
7 20.0 18.6 19.5 0 18.4 19.6 19.2 0.57 1.6 
March 8 20.0 18.6 20.2 6 19.8 20.4 19.8 0.58 1.8 
9 21.0 19.6 20.1 5 20.4 19.6 20.2 0.50 1.4 
10 20.5 20.3 20.0 0 22.0 19.0 20,5 0.92 3.0 
11 22.0 21.1 20.4 20.6 20.2 19.6 20.7 0.75 2.4 
12 19.2 22.0 20.7 19.1 21.1 19.9 20.3 1.04 2.9 



































quality characteristics. Here the object is to deter- 

mine whether the sample values show a greater 

variation from the standard values than could be 
attributed to chance causes (Standards Charts); and 

(2) Where no standard is set—to determine 
whether observed sample values vary among them- 
selves by an amount greater than is attributable to 
chance causes (No-Standards Charts). 

For the Standards Charts it is necessary to establish 
standards for Average and Standard Deviation for each 
of the principles of the material under consideration. 
These standards are set at values which can be obtained 
under normal operating conditions with good melting 
control, and should not be ideals towards which the 
foundry strives but can never attain. 

The No-Standards Charts are built on past records. 
That is, the chart lines for the different properties are 
determined by taking the mean value obtained during 
@ representative petiod previous to the start of the 


The essential features of the control chart are:— 


The central line—representing the mean value for 
the statistic; and the upper and lower control limits— 
representing the spread in the value of the statistic for 
a given probability of events exceeding these limits. 
They are determined from standard values or from data 
of past performance to which appropriate statistical 
factors are applied. 

In Meehanite control work the Standards Charts art 
used throughout, since the organisation is concerned 
more with the maintenance of definite standards than 
with the assurance that the test values are statistically 
uniform. This will be illustrated later in a practical 
example, where a product shows good control but 
fails to meet the desired standard for the magnitude of 
the property. 

A series of examples will be given showing the prac 
tical _— of the Control Chart in metallurgical 
control, 
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times the bulk Standard Devia- 





2! 


tion (n = number of items per 
sample = 6). Correcting for 
. sample size (factor 0.869), the 
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AVERAGE 
. 
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values for the limits on the 
. Averages chart are thus average 
+ 1.45 times the mean standard 








2-0 


deviation. The limits on the 
Standard’ Deviation chart are 
calculated for the same proba- 
bility, but the standard devia- 
tions of. samples vary about the 
mean standard deviation to the 





.09 
extent of ‘in times the bulk 


standard deviation. The values 
‘ ° for the limits are thus Mean 








~ Standard Deviation + 1.03 times 
2 the Standard Deviation. The 
chart values for Tensile on Mee- 
hanite “GC” in this example 
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2 4 6 8 10 12 4 16 
SAMPLE 


18 20 22 
NUMBER 


Fic. 4—CONTROL CHART FOR AVERAGE AND STANDARD DEVIATION OF 
No GIVEN STANDARD. 


TENSILE ON MEEHANITE “ GC.” 


Example 1.—The first example will be based on data 
taken from actual tensile test values for a “GC” 
Meehanite, covering a period of ten months’ operation: 
Some of these values are shown in Table III already 
tabulated in groups of six; with the Average, Standard 
Deviation and Range Values calculated for each 
sample, to show the method used in presenting and 
analysing this mass of test figures. 

The first step is the construction of a chart showing 
whether ‘the product is statistically uniform—that is, 
whether any change in the standard of control has 
occurred in the given period. This procedure is 
confined to the initial period, where available past 
records are utilised as the basis of chart lines. Once 
these lines have been established the procedure is 
simplified merely to recording one group value for 
— and Deviation at approximately weekly 
periods. 

There is the choice of using the combination of 
Average and Standard Deviation Chart or the Average 
and Range Chart. Standard Deviation being the more 
Statistically accurate measure of dispersion, will be 
used in the first place, and later compared with the 
Range Chart. 


No-Standards Chart Values. - 
_Average and Standard Deviation.—Vatues for-chart 
mes ate given. beléw. © Only--a very _brief- indication: 
can. be given here -6f-‘the’ derivation--of “these values: 
The centre lines are based on the meair<of - the first 


20 samples. Th ifs “are” calcii 4 
tility np Sos e limits “arécalciilated for a proba 


‘amples vary about’ the Average to the extent. of 


Vn 
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For this -probability; ‘the-means of- 


are given below. 

The chart points plotted from 
the tensile values are shown in 
the Average and Standard 
Deviation charts (Fig. 4). 


28 30 32 #4 











Centre Control 
line. limits. 
Average 20.09 Upper limit—21.31. 
Lower limit—18.77. 
Standard deviation 0.839 | Upper limit—1.70. 
Lower limit—0. 





The corresponding chart for Average and Range is 
given below for comparison purposes. The centre 
lines are again based on the mean of the first 20 
samples, and the Averages chart limits are as already 
given. The Ranges chart limits are based on a 
probability of 0.005, the values for which are derived 
from statistical tables, worked out for ge sample 
size and probability. For sample size of 6 and 
probability of 0.005 the limits are:— 


Upper Range limit = Mean Range X 1.97 
Lower Range limit — Mean Range X 0.31 
The chart values for the example given are given 

as thus:— 














Centre Control 

line. - limits. 
Averages 20.09 . | Upper limit—21 .31. 
: : Lower limit—18.77. 
Ranges oo} --- 2.56 Upper limit—5 .04. 
fehiay- if Lower limit—0.79. 





A-comparison between the Standard Deviation and 
Range charts shows a very close similarity between 
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the results, for the two measures 
of dispersion. In each case the 





same trends and relation to 
control lines can be seen. The 
use of the small sample size 


AVERAGE 





has reduced the errors normally 
associated with the _ statistic 
Range to negligible proportions. 
In view of the much more in- 
volved calculations required for 
determining Standard Deviation, 
the Range charts have been 








adopted throughout in this con- 
trol application. 

General comment on these 
charts is that the results show 
uniformity in control. Range 





values are particularly good, 
indicating a high standard of 
metallurgical control. It will be 
noted that only one set of con- 





trol limits has been employed. 
It would have been possible, for 








example, to have used an inner 2 4 6 
set of limits; representing a 
higher probability of occur- 
rence; say 1 in 40, to serve as 
an early warning of approach 
to the outer limits. However, 
at the present stage of develop- 
ment in this work, it is felt that the single limit charts 
are simpler and adequate for the purpose. 

So far the study has only covered charts based on 
past records, where no standards were employed—the 
centre lines being calculated on values normally 
obtained. The same set of tensile values will now be 
used in the Standards chart, where the centre lines 


8 © 12 4 6 


SAMPLE 


18 20 22 24 26 28 30 32 # 
NUMBER. 


Fic. 5—CoNTROL CHART FOR AVERAGE AND RANGE OF TENSILE ON 
MEEHANITE “ GC.” 


No GIVEN STANDARD. 


are derived from Meehanite standards. In this way 
it will be revealed if the tensile values are both statistic- 
ally uniform and at the same time conform to 
Meehanite standards. The Average and Range chart 
only will be used, in this and all other examples. 


(To be continued.) 








NOTCHED-BAR SENSITIVITY 
ADAPTATION OF SMALL TEST SPECIMENS 


The adaptation of small test specimens to the deter- 
mination of notched-bar test sensitivity is discussed by 
A. THUM and R. Z. VON MANTEUFFEL in an article in 
“Archiv fiir das Eisenhiittenwesen” (March, 1943). 
The authors worked on a test sample of 27 by 4 by 
3 mm., with a 1l-mm. deep tapered notch, as an 
alternative to the D.V.M. sample of 55 by 10 by 10 
mm. Experimental results on the effect of the 
chamfering of the notch, depth ofthe notch, width of 
sample, notch angle, spacing of the supports, and test 
section on the notch test sensitivity are given. The 
results obtained with the small sample are compared 
with those of the D.V.M. sample (test-piece) and with 
notch-bend tests on different steels. At various notch- 
bend tests on different steels, at various temperatures, 
after differential initial treatment. Previous applica- 


tions of small test specimens in the notched-bar tests 
are also reviewed. 

It was found that the small test specimens gave 
results comparable to those obtained with the standard 
D.V.M. test specimen, and these results were repro- 
ducible, and did not deviate excessively from those 
obtained with the standard test specimen. In general, 
the impact test values obtained were lower’ with the 
small test specimen than those obtained with the 
standard one, and need special interpretation. _It was 
concluded that the small test specimen will not displace 
the standard D.V.M. test, but will only find applica- 
tion in those cases where the size. of the standard 
D.V.M. test specimen does not permit of its application 
to test purposes. 





American output of magnesium metal in October 
last attained a new record at 11,487 tons. September 
production of aluminium castings at 17,787 tons was 
also a record. 
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Moulding is often referred to as a highly skilled 
operation, and in order to acquire such skill it is 
essential that the would-be moulder should con- 
centrate on each job which he has to make and to 
take note of his observations in order to build up 
an experience that will be useful to him in later 
days. There would seem to be an idea that he has 
only to work with one or more journeymen moulders 
for a few years in order to become himself a skilled 
craftsman. 

Each casting presents its own particular problem 
whether it is a simple flat back or even an open sand 
casting, and although there are and have been 
numerous examples of highly skilled craftsmen who 
have had little education other than that obtained 
during the making of moulds, there can be no doubt 
that the facilities now available for evening educa- 
tion are of great advantage in training the mind to 
make and retain useful observations. The saying that 
a little knowledge is a dangerous thing can be very 
true in the foundry. The period of apprenticeship is 
useful only if advantage is taken of it to learn the 
numerous pitfalls that lie in wait for the unwary. 
Book-learning may play an important part in train- 
ing, but is useless unless supplemented by attentive 
study of the practical side of foundry work. 


Inquests 

Inquests on bad castings carried out with an open 
mind can be very instructive, especially if approached 
with caution and a willingness to face facts, even 
though these point to defective workmanship on the 
part of the enquiree. Metal, sand, patterns, cores, 
moulding tackle, and other reasons are many times 
blamed for what is too often faulty workmanship, and 
although this might appear to be the easiest way out 
in many cases, it does not tend to improve skill even 
if the individual should get away with it. One never 
ceases to learn, and the writer is quite willing to 
admit that he is constantly learning and believes there 
are plenty of discoveries still to be made, each fresh 
design providing fresh opportunities, and may be 
tightly called an experiment, carried out with the 
aid of knowledge gained from previous experiments. 
The accuracy of the observations and inferences taken 
and formed from these previous experiments will 
determine the degree of success obtained in future 
results. How many moulders can with certainty cast, 
say, a flat plate 2 ft. sq. by 1 in. thick and guarantee 
a clear upper surface when machined? Watch an 
Open sand plate poured and judge of the correct or 
incorrect preparation by the amount of bubbling 
that occurs during filling. These two examples may 
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be considered very simple and are directly connected, 
but a careful study of them may make for success in a 
larger and more complicated casting. 

Moulding and coremaking are not the only things 
to learn about if an apprentice desires to become an 
efficient foundryman. An occasion may arise whereby 
a young foundryman may find himself in a district 
far removed from any other foundry, and be expected 
to produce castings of a much higher class than fire- 
bars or sashweights. He may have to brick his own 
cupola, make his own cores and moulds, mix and melt 
his own metal, dress and even machine his own 
castings. Such opportunities—and they are real 
opportunities—do not occur often, but when they do 
come along it is well to be equipped with sufficient 
experience to meet the many problems that will arise 
when depending on one’s self alone. Determination 
and self-reliance will be essential requirements, and 
persistence will result in achievement and the pride 
which justifiably accompanies it. 

Much advantage will be obtained if the individual 
concerned possesses at least a fair knowledge of the 
following:—Arithmetic or practical © mathematics; 
general properties of matter; inorganic chemistry, with, 
if possible, chemical analysis; mechanics; physics; 
metallurgy, and mechanical drawing. 

It would be foolish to expect that with these alone 
a man is fully equipped to become a_ successful 
foundryman, but they will be of considerable help in 
enabling him to bring a trained mind to bear in 
overcoming the numerous obstacles which beset the 
path of the practical foundryman. His progress will . 
be more rapid, and he will become more adaptable 
and versatile. 

On the other hand, one sometimes finds a moulder 
quite capable and efficient in the making of a good 
type of casting, doing the same things day in and day 
out without the ability or exact knowledge to say 
why he does these things, but, nevertheless, turning 
out a superior product. On another type of casting he 
may have indifferent results, due to inability to bring 
a trained mind to bear on any new difficulties that 
may arise. 

Runners 

Far too little consideration is generally given to 
runners or gates, and yet the location, type, shape, 
size and care taken in preparing them may each be 
determining factors in the successful production of 
castings. Incorrect gates may cause, among other 


defects, cracks, leaky castings, blisters due to trapped 
air, buckles and scabs, faint runs and dirty castings. 
A. large gate playing on one portion of the mould may 
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result in an unsightly scab, the blame for this beirig 
laid to the facing sand. Had the metal been intro- 
duced at one or two additional points, the scab might 
have been avoided, and the probability is that the 
facing sand is standard and satisfactory for the whole 
or at least a section of the shop. 

A gate playing on a projecting portion of a mould 
for any length of time may not show any surface 
defect on the casting after dressing, but when machined 
a spongy area is liable to show up. This may be due 
to local superheating and formation of a hot-spot, or 
to excessive evolution of gases from that part on which 
the metal has been playing. This evolution of gas 
may affect normal feeding of the casting at the point 
in question by cooling the metal sufficiently to prevent 
natural feeding. 

Gates should be placed in. such a position as to 
cause the least possible turbulence and having a free 
entry into the mould. Wherever such agitation occurs, 
it will be found that the metal in the vicinity does 
not.machine up clean, the action being similar to that 
occurring in a Bessemer converter on a small scale, 
resulting in a certain amount of oxidation, slag, and 
trapped gases. One cause of cracks, apart from an 
unyielding core, is inequality of cooling and the appli- 
cation of gates on the lighter portions of castings in 
an endeavour to equalise the rate of cooling by thus 
superheating the lighter sections, will often prove 
successful. 

The same method will.often obviate a crooked cast- 
ing, and it is probably correct to say that equalisation 
of cooling, whether attained by disposition of runners, 
cooling the heavier sections by means of chills, or 
baring such heavy sections, will be more effective 
towards producing a casting reasonably free from 
stresses than the much practised method of. providing 
a cambered pattern. Unfortunately, this equalisation 
of cooling is not always practicable, so the custom of 
‘cambering will continue unless facilities exist for cast- 
ing in hot moulds and/or removal to annealing ovens 
so as to obtain slow.and uniform cooling. The sizes 
of runners can best be determined by experience, but, 
generally speaking, the writer prefers to use that size 
of runner which will fill the mould space in the shortest 
time, consisterft with avoidance of turbulence, strain, 
and trapped air. 

Downgates, channels and ingates must be correctly 
proportioned to ensure that a continuous stream of 
metal is entering by each gate. Should the channels 
and gates be larger than the downgates it is possible 
that air may be sucked from those portions of the 
channels not in contact with the metal, resulting in a 
jet of air entering the mould space along with the 
metal, possibly causing oxidation and _ blowholes. 
There are certain exceptions to this rule, as in cases 
where the metal is introduced into the mould vertically 
from underneath, and in such cases it is advantageous 
to have the connection. between the mould joint and 
the bottom gates very much larger than the downgates 
which pass through the top box, 
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In such cases development of air pressure in what 
may be termed this ante-chamber may cause air to be 
forced into the mould through the walls, causing blow- 
ing and troubles consequent thereto. They may be 
prevented by the: provision’ of an~outlet similar to a 
riser from the top of this ante-chamber. Such a 
method will prevent the excessive fountain effect of this 
type of gate and give results not easily obtained by 
other means. A point about circular downrunners not 
generally known to moulders is the relative capacity 
of different diameters. By doubling the diameter, the 
area is multiplied four times, that is a-2-in. dia. 
runner has four times the capacity of a l-in. dia. 
runner, and only half the- surface friction. 


Excessive Moisture 


The type of sand ‘will have a great effect on the 
amount of moisture permissible. At all times ex- 
cessive moisture should be avoided, as water, when 
converted to steam, occupies approximately 1,700 times 
its original volume. Damp sand does not pack so 
easily as drier sand, and the extra ramming necessary 
increases the possibility of displacement of portions 
of the mould when the steam generated -begins to 
escape. 

It is not always possible to know that blowing has 
been occurring in a mould by observation of risers 
or core-vents, and if any doubts are entertained as to 
suitability of runners, density of ramming, moisture 
or permeability of sand; correct venting of cores, and 
pouring speed, a blank test can be carried out as 
follows:—A mould is prepared in what is believed 
to: be the correct manner, notes being taken of the 
particular treatment, and by providing a large .aper- 
ture in the top box observations of the following 
points will be possible: (1) Behaviour of the metal 
entering the mould—steady or otherwise; (2) re- 
action of the bottom of the mould as it is being 
covered by the metal, and (3) the rate of filling of the 
mould, in this case using a mould with the core in 
position, and noting any tendency to blow when 
the metal begins to cover the core. 

It is commonly supposed that, because a core is 
dried, it may be rammed hard if vented and a few 
cinders put in the centre, but the above test will often 
show the fallibility of this theory. A common source 
of trouble with an otherwise perfect core is the lack 
of sufficient outlet for the escape of the gases. 

At the temperature of molten iron, gases occupy 
about five times their volume at normal temperatures. 
and this expansion should be taken into account when 
providing outlets from cores or moulds, remembering 
particularly the relative areas of different diameters. 

The reference to blank tests made previously is 
intended to refer to small moulds, and, as the results 
may be taken to be indicative of what occurs in a 
large mould under relative conditions, they should 
prove valuable experience to an enthusiastic foundry- 
man and enable him to visualise likely occurrences 
when making larger moulds. On small work one or 


two blank tests made at the commencement of a large 
order may relieve the moulder and foreman of. at 
accumulation of trouble at a later date by avoiding 4 
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pile of castings scrapped during machining for casting 
defects. 


Ramming and Venting 

The advice, “ ram hard and vent well,” is often given 
in a foundry, but unqualified acceptance of such 
advice is apt to cause much trouble. Venting is only 
an artificial aid to assist the sand and allow gases 
and air to escape away from the face of the mould 
instead of entering the mould itself. It is possible to 
ram some varieties of sand so hard, and without great 
effort, that no amount of venting will effect this 
result. The sand face may be so closely packed: as to 
admit of no expansion, when heated by contact with 
the metal, except into the mould space, producing the 
defects known as shell scabs or buckles. These leave 
unsightly hollows in the face of:a casting when re- 
moved. The blowing which generally also occurs at 
such places may cause portions of such sand to 
become entirely free and float on the metal to the 
upper parts of the casting, forming sand holes and 
leaving behind a patch of solid scab to be chipped 
off 


The closer the sand the more prevalent this trouble. 
An experiénced moulder realises this, and also know 
“hardness” and “ firmness,” 
using the vent wire to provide channels for the collec- 
tion of gases escaping through the pores of the sand 
in those areas not pierced by the wire. Hand- 
ramming makes the sand grains lie closer together, 
and thus reduces the permeability of the sand, so 
that the vent channels need to be closer together to 
assist easy escape of the gases. With coarser sand 
the spaces between the grains are greater, and fewer 
channels will be necessary than with the closer or 
finer sand, even though both are rammed equally hard. 

To ram hard unnecessarily, and thus render extra 
venting necessary,, is to use energy needlessly. It is 
frequently found that small wooden patterns are so 
disfigured by vent wire marks as to make impossible 
the production of presentable castings from them. 
This is due to lack of knowledge on the moulder’s 
part of the possibilities of his sand if properly treated. 
With small castings, and many others where the depth 
is not great, ramming with a peg rammer (which 
often gets too near the pattern) may be dispensed 
with except round the sides, and in the final stages 
in some cases the sand being either pressed with the 
hand, shovel handle or trodden, being finished off 
with a flat rammer on plenty of sand. 

By this means a mould can be made practically 
self-venting, for after scraping off the excess sand 
the mould is uniformly firm and open, without the 
irregular character and dead pockets produced by 
the small-ended peg rammer. Many of the defects 
found in castings only when machining commences 
may be put down to defective ramming. Although 
the mould may have been well vented and the gases 
appear to have escaped freély, blowing may have 
occurred during casting, without any outward indica- 
tion’ at rumner or ‘risers, due to their position, and 


the resultant castirig may be thought perfect . until 
machined. a 
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A common error in the case of the sides of deep 
moulds, especially when the casting is a heavy one. 
and takes relatively a long time to pour, is the pro- 
vision of continuous vents close to the mould face. 
These allow large quantities of steam to pass, which, 
being cooled and condensed by the relatively cold 
upper énd of the vents, saturates the adjacent face of 
the mould long before the metal reaches it, resulting 
in boiling and scabbing, when eventually the mould 
is filled. The better way is to have two, three, or 
more series of vents at different levels, where they are 
collected by channels filled with dry coke leading away 
to the outside of the pit to vent pegs common to all 
levels, thus leading the gases and steam away from 
the mould face at casting time, 

A good illustration of what happens can be had 
from consideration of a large wall-box, with internal 
webs top and bottom. If vents are made vertically 
and continuous from one web to the other, the face 
of the upper web is practically certain to blow and 
scab. The. slower such a mould is filled the greater 
the probability of such steaming, which, with the best 
of conditions, is always present, and accounts partially 
for the increasing tendency to dry or skin-dry moulds 
of large size. The rate of pouring may be increased 
or reduced by respectively hot or dull metal, and often 
accounts for the apparent anomaly of less scabbing 
with hot metal than with dull metal, the dull metal 
allowing greater opportunity for the effects of the 
steam and being also less able to recover from contact 
with damp portions of the mould. 


Dry-sand Monlds 

In the case of dry-sand moulds removed to a stove 
for complete drying, as distinct from skin-drying, 
much laborious venting may be dispensed with, except 
in the case of complicated moulds. If the whole of 
the mould is rammed up in a strong, close sand, or 
stoving conditions are bad, extra venting may become 
necessary, to allow for quicker drying by providing 
outlets for steam. Unless boxes have to stand severe 
handling, the practice of coating the outside of a 
mould with claywash may be discontinued with ad- 
vantage, as providing a serious obstacle to the escape 
of gases and creating greater need for vents. 

Although it is often stated that extra vents are 
never lost, the effect on some patterns is deplorable, 
and, independent of the extra labour and time for 
venting, extra finishing is also entailed. Except in 
cases where a mould is completely rammed up in a 
pit after drying, there are very few cases of dry-sand 
moulds where venting could not be practically 
eliminated, provided that after a facing of core sand 
next the pattern the remainder of the mould consisted 
of ordinary floor sand rather damper than as used 
for green-sand work, such sand drying quite firm and 
allowing gases to escape freely. In the case of moulds 
buried entirely in the floor, after drying the necessary 
vents, should be connected by means of a layer of 
coke inside the moulding box, and led to an outlet 
above the floor, or if vents come to the outside of 
mould, use may be made of hay laid up the side of 
the box while ramming up the pit. 
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THE ASSOCIATION OF BRONZE 
AND BRASS FOUNDERS 
WORK DURING FIRST YEAR 


The first annual general meeting of’ the Associa- 
tion of Bronze and Brass Founders was held at the 
Holborn Restaurant, London, W.C.2, on Wednesday 
of last week. Mr. Henry Bissell, who presided, 
announced that the membership was now 91, and was 
still growing. The first year had certainly been 
strenuous, the bulk of the work having fallen on the 
shoulders of the council and the technical committee, 
presided over by Mr. Geo. T. Hyslop. One of the 
first activities undertaken was a drive to effect a 
maximum of fuel economy within the industry, and 
he paid a special tribute to-Mr. G. L. Harbach for 
his work in this connection. Representations made to 
the Government on the subject of crucibles and the 
shortage of materials used in their manufacture had 
resulted in an amelioration of quality. The. con- 
ference on costing held during the autumn in Bir- 
mingham had been productive of good results, and in 
time the introduction of a unified system would have 
a beneficial repercussion on the whole industry. 

Consultations had been had with the appropriate 
Government department on post-war exports, and 
some interesting facts were disclosed to the meeting 
as to relaxation and retention of control of the various 
metals in the post-war era. The Association was 
now assured of full participation in such .matters: in 
the future. The -training of the entrants to the 
industry had had the serious attention of the educa- 
tion. sub-committee, which had supported the work 
of the Institution of British Foundrymen in the pro- 
duction of a Report on the subject, a copy of which 
had been received by every member. Other subjects 
which had received consideration were a staridardised 
form of “conditions of sale,” a draft copy of which 
was before the meeting for discussion, and the steps 
now being taken by the Government departments in 
respect to profits arising from Government contracts. 


Degree Course in Foundry Practice 

Mr. S..H. Russell and Mr. G. Skript both dealt 
with the negotiations which’ were taking place with 
the Sheffield University authorities for supporting 
financially the degree course in foundry’ practice. 
Mr. Skript spoke in favour of this being a four-year 
course free from any bias towards specialising in any 
one branch, but there should be included in the 
curriculum a course of. lectures on industrial: admini- 
stration. 

Mr. Hyslop, in reporting on the work of the 
Technical Committee, announced that the fuel savings 
already assured by their activities were of the order 
of 2,500 tons annually. Much attention had been 

aid to test-bars, and as a result a B.S.I. was’ being 
ormed.* In co-operation with other bodies there 
should shortly be produced specifications which would 
improve’ upon the present not too satisfactory state 
of affairs. : ; : 

(Continued at foot of next column.) 
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SODA RECOVERY IN ALUMINIUM 
PRODUCTION 


As a result of 25 years of investigation by alu- 
minium research laboratories, a new process has been 
developed with which it is now feasible to extract as 
high a percentage of the aluminium that is contained 
in the lower grades of bauxite as was formerly possible 
with high-grade bauxite. 

Prior to the war, all of the alumina produced in 
America was obtained by the Bayer process, in which 
about 1 Ib. of alumina and 1 lb. of soda are lost 
in the red mud residue with every pound of silica 
contained in the original bauxite. This made it un- 
economical to process bauxites high in silica. The 
new process of the Aluminum Company of America 
takes the red mud residue of the Bayer process and, 
after adjustment of its composition, puts the iesidue 
through a sintering process. From the sinter, both 
alumina and. soda formerly lost are recovered 
economically. 

The practical result of this development is that 
substantial tonnages of bauxite hitherto disregarded as 
a source of alumina can now be made available to the 
war effort. In addition, the new process permits the 
conservation of the relatively limited domestic de- 
posits of high-grade ores. This-is one development 
of a 40-year search by the company for cheaper 
processes of making aluminium. 





Heat- and Wear-resisting Cast Irons 

Chromium cast iron containing 30 to 35 per cent. 
Cr, 0.8 to 1.5 per cent. C, 0.8 to 1.2 per cént. Si, 0.5 
per cent. Mn, and the minimum of S and P, exhibits 
considerable heat resistance when expesed to furnace 
gases at 1,000 deg. C. According to W. I. Ssoipa- 
TENKO and A. M. RysHikowa, who have carried out 
research on the production and properties of these 
special irons and described their results in the Russian 
“Foundry Journal,” this alloy has a Brinell hardness 
of 250, and a transverse strength of 40 to 60 kg. per 
sq. mm. Heat-treatment of finished castings is neces- 
sary in some cases to relieve internal stresses. If this 
iron is exposed to abrupt temperature changes or 
changes over a wide range, cracks may appear. A Cr 
cast iron with 20 to 28 per cent. Cr, 1.8 to 3.5 per 
cent. C, 0.8 to 1.2 percent. Si, 0.5 per cent. Mn, and 
a minimum of S and P, did not machine well and is 
subject to wear at high temperatures. The first iron 
can be used for drilling and cutting, but not for mill- 
ing. or planing. 








(Continued from previous column.) 


A long discussion took place.on the draft submitted 
for unifying “conditions of sale,” the main objection 
being the: absence of a clause governing the insurance 
of customers”. patterns stored .on foundry premises. 

After luncheon, the annual general meeting was held, 
at-which Mr. Bissell was re-elected president and Mr. 
Geo. T. Hyslop vice-president. 
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When inhibitors are pre- 


RAPID METHODS OF ANALYSIS FOR sent in improper quantities 
SAND CONTROL IN MAGNESIUM %, ,7agnestim | founery 


FOUNDRIES 


By EUGENE M. CRAMER* 


Inhibitors are a necessary part of magnesium foundry 
sand in modern practice. Insufficient quantities result 
in a reaction between the molten metal and both the 
moisture in the sand and the sand itself. The effects 
appear on the thickest sections, and at points where the 
greatest amount of metal flows through the mould. 

Their function is accomplished by (1) forming an 
enveloping protective atmosphere, (2) forming a pro- 
tective skin on the flowing metal by reaction, (3) isolat- 
ing the sand grains with fused products, and (4) by 
locally lowering temperatures by their heats of fusion 
or vapourisation. 

Sulphur is the most important inhibitor, and is 
probably of the first type, that is, a protective 
atmosphere is formed. Ammonium fluosilicate is of 
the second type, giving a surface on the casting 
resistant to oxidation. Boric acid acts as types 2 and 3, 
forming a skin and isolating the sand grains. 

Two main types of sand are in common use. Type 
A contains 2 to 10 per cent. sulphur, 0.5 to 1 per cent. 
boric acid, 2 to 4 per cent. bentonite, about 1 per 
cent. diethylene glycol, about 4 per cent. water, and 
the balance silica sand. Type B contains 2 to 10 per 
cent. sulphur, 0.5 to 1 per cent. boric acid, 2 to 4 per 
cent. bentonite, 2 to 4 per cent. ammonium fluosilicate, 
about 5 per cent. water, and the balance silica sand. 
_ The degree of control necessary is obtained by add- 
ing the requisite amounts of bonding and inhibiting 
materials. to silica sand, and by frequent routine 
analyses. The need for a rapid and reasonably accurate 
method for handling these analyses was pointed out by 
H. P. Nielsen, metallurgist for Kinney Aluminium Com- 
pany, Los Angeles, and his counsel and advice has been 
of great value in selecting the procedures. 

These routine methods have been selected carefully 
and tried out in order to eliminate time consuming 
separations and filtrations, and to allow over-lapping 
of the determinations by using separate samples for 
each substance where convenient. 


ANALYSIS OF SAND “A” 
Boric Acid 
Reagents—0.5 N NaOH. Prepare by dissolving 22 
gm. of NaOH in 300 ml distilled water, add 20 ml 
of 0.5 normal BaCl,, settle, and decant into 1,000 ml 
Volumetric flask. Fill to mark with boiled, distilled 


*From the ‘American Foundryman.” The author is Junior 


Savearch Metallurgist, Washington State College Mining Experiment 
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water, settle again and siphon off the clear liquid into 
a bottle protected by a soda-lime tube. Standardise 
against a standard acid, using phenolphthalein as indi- 
cator. 

Phenolphthalein  .Indicator—Dissolve 1 gram 
phenolphthalein in 50 ml ethyl alcohol, and add 50 
ml water. 

Procedure—Place 10 gram sample in 250 ml 
Ehrlenmeyer and treat with 50 ml water until acid is 
dissolved. Add 20 ml glycerine; 4 drops indicator, and 
titrate to a permanent end point with NaOH. Add 10 
ml glycerine again, and if the end point fades, continue 
the titration. 

Reaction.—Boric acid reacts as a monobasic acid, 
and 1 mol H,BO, is equivalent to 1 mol NaOH. 


Calculation—1 ml 0.5 N NaOH=0.0309 gms. 


3B 8° 


Diethylene Glycol 

Reagents.—Acetic anhydride-pyridine solution. Pre- 
pare by mixing 88 ml colourless pyridine with 12 ml 
acetic anhydride. This should be prepared fresh for 
each group of determinations. 

0.5 N NaOH. 
Phenolphthalein. 

Procedure.—Place a 10 gram sample, which has been 
thoroughly dried, in a 250-ml Ehrlenmeyer flask. Pipette 
to 20 ml of acetic anhydride-pyridine solution into the 
flask, and prepare a blank of 20 ml in another flask. 
Attach reflux condensers and boil gently for a few 
minutes on a hotplate, then wash out the condenser 
and sides of the flask with 50 ml water. Cool the 
flasks, and titrate cold with NaOH, using phenolph- 
thalein as an indicator. Add 20 ml glycerine and con- 
tinue titration as for boric acid. 

Reaction—The acetic anhydride reacts with the 
glycol by acetylation of hydroxyl groups, and the 
remaining anhydride is decomposed by the addition of 
water to acetic acid. The acetic acid is titrated with 
NaOH. 

Calculation—Blank ml — -(ml used) + (ml from 
boric acid determination) = ml equivalent to acetic 
anhydride reacted. 

‘1 ml 0.5 N NaOH = 0.0265 grams diethylene glycol. 


Sulphur ; 
Reagenis.—Sodium sulphite (Na,SO,), 40 per cent. 
solution, by vol., of. formaldeyhde (HCHO). 20 per 
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cent. solution of acetic acid (HC,H,O,), 0.1 N Iodine 
solution. 

Prepare by dissolving 12.7 grams I, in 100 ml water 
containing 21.0 grams KI. Stir until dissolved. Trans- 
fer to 100 ml volumetric flask and dilute to mark. 
Store in a glass stoppered bottle in a dark place. 
Standardise. against As,O,. Weigh 0.1000 grams 
As,O, into small beaker, and dissolve in 10 ml 5 per 
cent. NaOH by warming gently. Acidify with HCl, 
add an excess of NaHCO,, and titrate with iodine solu- 
tion, using starch indicator. 

Starch Indicator—Prepare by grinding 1 gram of 
soluble starch into a thin paste in an agate mortar 
with a small amount of water. Wash into 150 ml boil- 
ing water, boil for 4 min. Filter if necessaty. Fresh 
solution each day. 

Procedure——Place 10 gram sample in a Kjeldahl 
flask, or a round-bottom flask of about 300 ml capacity 
with reflux condenser (a motor stirrer with a long glass 
paddle is necessary to prevent bumping). Add 75 ml 
water, 4 grams Na,SO, and boil for 45 minutes to 1 
hour until the sulphur is dissolved as a. thiosulphate. 

Cool, and transfer to a 250 ml volumetric flask, add 
40 ml of formaldehyde solution, 10 ml of acetic solu- 
tion, and fill to mark with repeated washings of the 
flask and sand. -Titrate immediately. 

Pipette to 25 ml into a 250-ml Ehrienmeyer flask 
and titrate rapidly with I,. When titration is nearly 
completed (brown colour fades slowly), add 5 ml 
starch solution and titrate to blue colour. The end 
point fades due to decomposition of the formalin- 
sulphite compound. 

Reaction.—Standardisation of I, : 

As,0; +4NaOH =2Na;HAs,0;+H,0. 
Na;HAs,O;+1,-+2NaHCO,= Na,HAsO,+2NalI+2CO, 
+H,0. 

Titration of thiosulphate: 

2Na,S;,03 + I, =Na,S,0, e 2 2Nal. ‘ 
Calculation.—0.1000 gram. As,O, = 0.2565 grams I,, 
1 ml. 0.1 N I, = 0.0032 grams S. 


Sulphite and Sulphate in Used Sand 
Reagents.—Lorolamine hydrochloride DP243 (Du 


Pont). 
Bromine water 10 per cent. solution of BaCl.,. 


Procedure-—To a 10 gram sample, add 50 ml water 


and heat to dissolve sulphates, add 2 drops DP243 -to . 
precipitate bentonite, and mix thoroughly. Filter by- 
Acidify ; 


suction, wash with water, and discard residue. 
the filtrate with HCl, add 5 ml of bromine water and 
boil until Br, is expelled. Add.20 ml of 10 per cent. 
BaCl, solution slowly from a burette, and digest for 1 
hour on a water bath. Filter through a weighed Gooch 
crucible (or No. 42 filter paper), wash with hot water, 
ory, and ignite gently to constant weight. Weigh as 

aSO,. 

Calculation : BaSO,X0;1373=S. 

BaSO, x0.41 15=SQ,. 
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ANALYSIS OF SAND “B” 


* The determination of moisture and sulphur is by the 
same methods as with sand type “A.” 


Boric Acid 


Reagents.—0.5 N NaOH. 
Glycerine— 
Hs (OH),) 


2 
Phenolphthalein. 

Procedure-—Place 10 gram sample in a 250 ml 
Ehrlenmeyer flask, add 20 ml water, 1 gram of BaCl, 
2H,O to precipitate the fluosilicate, and shake until 
dissolved. Wash down the sides of the flask and leave 
overnight. 

Add phenolphthalein and titrate carefully with 
NaOH to the first tinge of pink (fades), being careful 
not to overstep. Note the burrette reading now. Add 
20 ml.of glycerine and titrate the boric acid with 
NaOH to .a- permanent end point. 


- Ammonium Fluosilicate 

Reagents.—0.5 N NaOH. 

Glycerine— 
(C,H; (OH),) 
Phenolphthalein. 

Procedure——Place 10 gram sample in a 250 ml 
Ehrlenmeyer flask, add 50 ml water, and heat nearly to 
a boil.. Add phenolphthalein and titrate to pink while 
hot. Cool the solution, add 20 ml of glycerine and 
titrate to a permanent pink. Both H,BO, and 
(NH,),SiF, are neutralised. 

Reaction.—Apparently - 

(NH,).SiF,+4NaOH =2NH,F + 4NaF + SiO, + 2H,0. 

Calculation—{M1 used) + (ml used for boric acid) = 
ml equivalent to (NH,),SiF,: 

1 ml 0.5 N NaOH = 0.0223 grams (NH,).SiF,. 

In the titration of boric acid in the presence of pre- 
cipitated barium fluosilicate, a part of the acid is 
neutralised in the first addition of sodium hydroxide, 
and as a result, the fluosilicate figure will consistently 
be high and the boric acid low by about 5 percent. It 
is believed, however, that the methods are sufficiently 
accurate to allow efficient control of foundry sands. 

By the use of these methods it is possible to obtain 
a complete analysis of all inhibitors, including sul- 
phate, in less than 2 hours by a single operator, if the 
precipitation of fluosilicate has been allowed to stand 
overnight. 





. Research Scholarship 


A research scholarship of the value of £400 per 
annum and tenable for two years has been offered 
by the Wrought Light Alloys Development Associa- 
tion to encourage and facilitate research in the applica- 
tion of light alloys to ship construction. The scholar- 
ship will be administered by a Committee of the Insti- 
tution df Naval Architects, and it is hoped to make 
the award in September, 1944. Full particulars of 
entry, which closes on July 31, can be obtained from 
13 Secretary, 10, Upper Belgrave Street, London. , 

4 « ie 
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MARCH 23, 1944. 


By A. B. SIDEY 


Towards the end of 1930, the General Manager of 
Railways queried the tremendous sums of money being 
spent on virgin metals for the manufacture of locomo- 
tive white metal, and ordered an investigation into the 
re-use of white metal. Briefly, the experjments culmin- 
ated in introducing compressed air into the metal b 
means of a pipe with a coil at the bottom isto, which 
*& in. dia. holes had been drilled. The coil was placed 
at the bottom of the pot and the air blown through 
the metal. This had the effect of removing all dirt 
and frictional matter in the scrap, but had rather a 
scouring action on the metal. To counteract. this 
scouring effect, dry steam was introduced in the same 
manner as the air, i.¢., by means of a coiled pipe, the 
coil being inserted into the molten metal and allowed 
to remain at the bottom of the melting pot during the 
steaming operation. This process gave the metal a 
close even grain with no oxide inclusions. 

It was, however, decided to test the metal on a prac- 
tical basis and to this end the big-end bearings of a 
16th class locomotive were metalled with scrap metal 
which had been treated as stated. The metal stood 
up to the test in spite of the fact that it contained a 
good proportion of lead, whereas the specification for 
locomotive white metal did not permit of lead, and 
had to be 83 per cent. tin, 11 per cent. antimony and 
6 per cent. copper. After this test many tons of metal 
treated in the above-mentioned way were issued. and 
appeared to be giving satisfaction, as no complaints 
were received. 

As lead was the only impurity showing in the scrap, 
as revealed by the analysis of samples submitted to the 
laboratory, fifteen different test-pieces of white metal 
were cast for experimental purposes, containing a lead 
content varying from nil to 15 per cent. These were 
subjected to various tests, in order to determine the 
maximum percentage of lead content which could safely 
be allowed in reclaimed locomotive white metal. As 
a result of these tests, which were conducted by Dr. 
Leemann, the Administration decided on a maximum 
lead content of 10 per cent., the tin content to be 
14.6 per cent., antimony 10 per cent., and copper 5.4 
per cent. 

_It will be observed that the immediate saving in 
tin alone as a result of this. policy was 8.4 per cent., 
and, when it is remembered that the production of 
reclaimed L83 white metal in the first fiye years from 
March, 1932, totalled 3,249,734 Ibs., and has been con- 
‘iderably increased each year since, the savings of the 








* Extract from a Paper read before the South African Branch of 
the Institute of British Foundrymen. 
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South African 
experiments jin 
the re-use. of: 
white metal 


Administration have been very considerable on this: 
item alone. In 1932 it was decided to establish a plant 
for the reclamation, principally of white metal 


Reclamation of White Metals 


All three white metals, that is, L83, C80 and P80, are 
treated in exactly the same manner for cleaning and 
refining. The scrap is placed in a cast-iron pot of 
3,000 lbs. capacity. In melting the scrap in.the case 
of L83, the temperature is controlled to approximately 
300 deg. C., and in the case of C80 and P80 to approxi- 
mately 350 deg. C. Immersion pyrometers are pro- 
vided to check the temperatures, but as the operator 
gains experience it is seldom necessary to use the pyro- 
meter. The time taken to melt 3,000 lbs. of white 
metal scrap is approximately 45 min. After the metal 
has reached the molten state, compressed air is blown 
through it for 15 min. The sludge or scum which 
ensues is then skimmed off by means of a ladle per- 
forated with holes } in. in diameter. This design of 
skimming ladle allows practically all the metal to per- 
colate through, thus leaving what practically amounts 
to dross: This dross is laid aside and later treated for 
the extraction of whatever metal remains therein. The 
metal is now ready for the steaming process, steam 
being blown through the metal for 15 min. The metal 
is then fluxed with “ Astra” lead-tin flux, 1 oz. of flux. 
being used to every 100 lbs. of metal. The flux is 
applied by sprinkling it over the top of the metal. 
It is allowed to stand for 1 min. and then well stirred 
in. The resultant residue or dross is removed and the 
metal poured into ingot moulds by means of hand 
ladles. After allowing the metal sufficient time to 
cool, the ingots are removed from the moulds and 
stacked, each melt being given a different sample 
number. A sample of each: melt is analysed. 

All C80 white metal manufactured since 1932 has 
been reclaimed metal. Due to the tin content in C80 
white metal scrap always being in excess of 5 per cent. 
tin, it has not been necessary to use any virgin tin 
whatsoever during the past ten years. This is a fact 
which is often lost sight of when considering - the 
scarcity of L83 scrap as against the comparative 
abundance of C80 scrap. A factor which the plant 
had to contend with in the early stages was the high 
lead content in L83 scrap. At one particular .centre 
(the name of which it is not necessary to mention) the 
percentage of lead went as high as 47.6. From obser- 
vation of the analysis of the metal from various centres 
it was obvious that little or no care, was being exer- 
cised in recovering the white metal from bearings, axle- 
boxes, etc. Representations were made on the matter, 
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pointing out the Pretoria method of distinguishing the 
difference between tin-base metal, which is hard, and 
lead-base metal, which is soft. The Administration’s 
specification for carriage and wagon white metal and 
white metal piston packing, known as C80 and P80 
respectively, is 80 per cent. lead, 15 per:cent. antimony 
a? per cent. tin, whereas the specification for re- 
claimed locomotive white metal is 74.6 per cent. tin, 
10 per cent. antimony, 10 per cent. lead and 5.4 per 
cent. copper. It will thus be readily appreciated that 
there is a divergence in the hardness of the two alloys. 


The Pretoria Method ‘ 

Each casting containing white metal is scraped with 
a piece of steel to ascertain which is soft and which 
is Tard. In this way the castings are sorted into two 
heaps, and one day is allocated to hard metal and the 
next to soft, and so on. The furnace for reclaiming 
the white metal from dross is built on the reverbera- 
tory principle, with a pyrometer built into the furnace. 
The operator attending to this furnace maintains a 
temperature equal to the melting point of the particu- 
lar white metal which he may be reclaiming. This he 
is enabled to do by constant reference to the pyrometer. 

With regard to the reclamation, manufacture and 
distribution: of metallic pes: complete manufacture 
at Pretoria suits the reclamation plant admirably. The 
castings are taken from the reclamation plant to the 
Pretoria machine shop, where the packing rings are 
machined for the whole Union, on one or two special 
machines. These machines are provided with a box, 
which fits close to the back of the machine, into which 
the turnings are placed, as they are cut from the bush 
casting. No contamination with other metals can 
happen, as the turnings are not allowed to reach the 
machine-shop floor. The result of this: policy is‘ that 
the turnings are transported direct to the reclamation 
plant, melted, and. again cast into bush castings. No 
analysing is necessary, and only a bare minimum of 
copper and lead is used for the purpose of augmenting 
any deficiency experienced, when the supply of turn- 
ings proves inadequate. 

“B.M.” brass is used for boiler mountings and cast- 
ings of a similar nature. It is composed of 85 per 
cent. copper, 5 per cent. tin, 5 per cent. lead and 5 
per cent. zinc, and as the analyses of the turnings 
always show all of these constituents, it is fairly easy 
and cheap to bring this mE f to the exact specifica- 
tion for “ B.M.” brass. ‘“ F.M.” brass is used for con- 
necting rod bushes and is composed of 78 per cent. 
copper, 8 per cent. tin, 13 per cent. lead, 1 per cent. 
zinc maximum. This type of leaded brass is used 
for bushes using grease as a lubricant in place of 
white metal. ter these metals have been made up 
to specification, they are cast into ingot moulds suit- 
ably marked and despatched to stores for distribution 
to the various brassfoundries. 

The type of ingot mould used for casting brass in- 
gots in the initial stages was the ordinary single mould 
type. This entailed a tremendous amount of labour 
in knocking out each individual ingot. ‘It was soon 
observed that this could not continue, and consequent 
a tipping device was evolved, set up on trestles, whic 
provided for ten ingots to be emptied at a time. 


FOUNDRY TRADE JOURNAL 


MARCH 23, 1944 


HEAT TREATMENT OF MEDIUM 
CARBON CAST STEEL 


Mr. K. L. Clark, Mr. H. F. Bishop, and Mr. H. F. 
Taylor, all of whom are on the staff of the Division of 
Physical Metallurgy. (American) Naval Research 


- Laboratory, have published in the Proceedings of the 


American Foundrymen’s Association the results of re- 
searches ‘covering the above subject as applied to 
moderately heavy sections. The following conclusions 
have been drawn :— 

The long annealing cycle for medium carbon steel 
castings of moderately heavy sections can be replaced 
by a shorter heat treatment of pte gene one-third 
the time without detriment to physical properties. In 
fact, the yield ratio, reduction of area and notched-bar 
impact resistance can be raised materially without ad- 
versely affecting the tensile strength. 

Homogenising, air cooling, reheating for grain 
refinement, water quenching and ull = temper- 
ing (treatment No. 4) is more effective in 
obtaining a good combination of strength and 
ductility than is full annealing or single normalis- 
ing and tempering. Double normalising, including 
homogenisation and grain refinement, followed by tem- 
pering (treatment No. 1) can be regarded as a second 
choice of the treatments applied. 

For castings having uniform sections and of composi- 
tion comparable to those used here, rates up to 205 
deg. per hour do not appear to be harmful. 

Treatment No. 1 consisted of heating to 982 deg. C. 
for 6 hours; air cooling to 510 deg. C.; then reheating 
to 898 deg. C. for 3 hours; air cooling 482 deg. C.; 
again reheating to 704 deg. C. for 3 hours; furnace 
cooling to 510 deg. C. The total time involved is 36 
hours. Treatment No. 4 involves heating up to 982 
deg. for 5 hours; air cooling to 398 deg. C.; reheating 
to 898 deg. C. for 2 hours; water quench; then reheat- 
ing to 665 deg: C. for 4 hours, and air cool. The total 
time involved is 22 hours. 


CATALOGUE RECEIVED 


“ Elastomeric” Engineering——This word has been 
coined by T. B. Andre Rubber Company, Limited, of 
Kingston By-Pass, Surbiton, Surrey, to embrace the 
whole subject of rubber-bonded-to-metal technology. 
In a 22-page, well-illustrated brochure just published, 
this subject is particularly well covered, and is of dis- 
tinct interest to foundrymen. For instance, among 
major products described are anti-vibration mountings 
and shock and sound absorbers, both of which can 
usefully enter the field of moulding machine design 
and installation. Other well-developed uses are 
flexible couplings, gassed fluid seals and_ protective 
coverings. In Section II, “ Evaluation of Engineering 
Rubber,” the mechanical properties are detailed, from 
which one learns that the lining of a gravel pump de- 
mands. a much softer grade of rubber than, say, 4 
motor-car tyre. In the next section, “ Rubber-bonded- 
to-Metals,” the information is given that Buna 5S. 
shows better resistance to heat, oils and oxidation than 
does natural rubber. 
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AMERICAN FOUNDRY 
DEVELOPMENTS 


The following statements, touching upon various 
aspects of foundry practice, are taken from the Annual 


ee 


Review Number of “ Steel. 


Mr. M. F. BECKER writes that the production bottle- 
neck for steel castings has been broken by the installa- 
tion of approximately 50 side-blown converters, conse- 
quent upon the researches made at the Battelle 
Memorial Institute, which proved that baby Bessemer 
steel was equal to that made by either the open 
hearth or the electric furnace methods. Dry-blast and 
hot-blast cupolas are extending their use, as coke 
economies of the order of 20 to 25 per cent. have 
been shown. 

Mr. F. W. McIntyre reports that Australia has 
installed between 40 and 50 die-casting machines for 
producing zinc-aluminium alloys and magnesium cast- 
ings. Australia has built and is now operating a plant 
for producing magnesium, and will be -in a position 


to furnish all of the material for national require- 


ments. ‘ 


Mr. G. C. Curry states that American industry is 
not absorbing magnesium as fast as it is being manu- 
factured. 


Mr. DonaLtpD J. REESE reports that an eastern 
foundry furnished 10,000 grey-iron parts for 4 radio 
equipment as a substitute for pressed aluminium. These 
eliminated stray electrical or magnetic interference, 
and improved the radio’s quality. 

Dr. H. A. ScHwarTZz asserts that the most interesting 
development in the malleable industry is the intro- 
duction of approximately 0.001 per cent. of boron for 
improving the annealability of castings and 
neutralisation of stray alloying elements which 
Mitigate against this ‘process. ; 


Mr. J. H. SmitH tells of the replacing of critical 
steel by 17,000 tons of pearlitic malleable castings for 
use in gun manufacture. 

_ Mr. P. J. Porrer raises the question of the dump- 
ing On the market in post-war years of quantities of 
over-worked and under-maintained foundry equipment. 

Mr. OLIveR SMALLEY, O.B.E., reports that the 
Mechanite Research Institute has accumulated much 
weful and substantial information on the creep pro- 
perties and heat resistance of Meehanite castings used 
in the manufacture of synthetic rubber. 

Mr. F. A. MELMOTH, in common with several other 
writers, has dwelt upon the success achieved during a 
riod when reliance had to be placed upon poor 
quality labour, and even that?in short supply. 





Permanent Magnet Materials 

A review of recent technical literature up to 1942, 
with a bibliography of over 80 items, is given by H. 
NATHORST in “ Jernkontorets: Annaler,” together. with 
‘ theoretical discussion of the production and charac- 
*ristics Of modern permanent magnet materials. 
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GOOD LIGHTING AND PRODUCTION 
EFFICIENCY 


The advantages of good lighting in factories and 
workshops have been brought home both to employers 
and workers in the production of war equipment, and 
the general standard has been considerably raised. 
Moreover, the improvement in a large degree will con- 
tinue after the war. The “light,” however, has not 
penetrated to every quarter, and the Memorandum 
“How Good Lighting Aids Production Efficiency,” pre- 
pared by the Electric Lamp Manufacturers’ Association 
Lighting Service Bureau provides a useful reminder of 
the benefits to be derived from efficient lighting. | 
Actually this ‘booklet is a collection of appendices pre- 
ceded by a brief introduction. These demonstrate that 
improved lighting (1) increases output; (2) reduces han- 
dicap imposed by lack of skill; (3) reduces accidents; 
(4) provides better working conditions; (5) older people 
need more light; (6) improved lighting reduces spoilage 
or wastage; (7) assures best use of available floor 
space; (8) fuller use of machine tools, etc. Further 
appendices give extracts from official documents on the 
subject of lighting and opinion of American industry. 
The Memorandum is worth careful study by all em- 
ployers who have not yet been convinced that good 
lighting pays and are therefore themselves suffering 
financially in consequence, while their workers share 
| same disability plus eye strain and its attendant 
ailments. 





PUBLICATION RECEIVED 


The Whiting Founder, the house organ of the 
Whiting Corporation, of Harvey, Ill., for autumn, 1943, 
which has just arrived in this. country, carries an in- 
teresting article on “Electric Eye” converter control. 
It shows how, by constantly being guided by the curve 
drawn by the electronic steel converter control instru- 
ment, good operation can be assured side by side with 
this. A record is shown where the indications given 
by the instrument have been ignored. Other articles 
deal with the mechanical charging of cupolas, clean- 
ing oe using tumblers, and a malleable duplex- 
ing plant. 





Monel Chaplets.—An article in “Inco” describes 
the use of Monel chaplets in the production of cast- 
ings of high-strength grey irons, Ni-Resist and other 
ferrous and non-ferrous alloys poured at relatively 
high temperatures. The application is one in which 
two factors are involved, viz., strength at high tem- 
peratures and resistance to corrosion. The melting 
point of Monel is from 1,300 to 1,350 deg..C.; this 
ensures a good surface fusion with the iron castings, 
which are poured at. temperatures of 1,400 to 1,565 
deg. C., and the Monel chaplets maintain much higher 
strength than steel chaplets, at temperatures near the 
fusion point or until the castings begin to set. They 
also have the advantage of being highly resistant to 
corrosion, a beneficial feature, both in use and under 
storage conditions. 
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AVERAGE EARNINGS AND 
WORKING HOURS 
SURVEY IN JULY, 1943 it; 


In July, 1943, an inquiry was made by the Ministry 
of Labour:and National Service, in continuation of 
previous: inquiries made from time to time duririg the 
war,: in: order to obtain. particulars of the average 
-weekly-earnings of wage-earners employed in manu- 
facturing industries .generally, and in a number of 
the:principal: non-manufacturing industries, throughout 
Great Britain and: Northern Ireland. Statistics sum- 
marising~the results of the inquiry are published in 
the latest. issue of the “ Ministry of Labour Gazette.” 

The ‘total number of wage-eagners (including part- 
time ‘workers)- covered -by the returns received was over 
6,000,000. Salaried; persons were excluded from’ the 
inquiry. The average earnings, in the first pay-week 
of July, .1943, of these: 6,000,000 workpeople were:— 
Men (21 years:and over), 121s. 4d.; youths and boys 


(under: 21. years), 47s. 1d.; women, 18 years and over - 


.(excluding: part-time workers), 62s. 11d. 


Metal’ and Engineering Trades 

These figures, however, relate only to the wage- 
earners employed in the establishments from which 
returns were received, and the average earnings shown 
are affected by the fact that different industries, with 
varying levels of wages, were not represented in equal 
proportions in the returns. In order to eliminate the 
effects of such disparities, general averages for all in- 
dustries combined, and for each of 16 broad groups 
of industries, have been calculated on: the basis of the 
estimated total numbers of wage-earners employed in 
the individual: industries (a) in October, 1938, and (0) 
in July, 1943. These show that in ironstone, etc., 
mining and quarrying (including stone quarrying, clay, 
sand, etc.), the average éarnings of men over 
21 in the first pay-week‘ of July, 1943, amounted 
to 97s. 11d., and of youths and boys to 52s., compared 
with 60s. and 30s. 2d:, respectively, in October, 1938. 
In the metal, engineering and shipbuilding industries 
average’ earnings in- Octobér, 1938, of 75s. for men 
and 26s. 1d. for youths and boys had become 138s. 3d. 
and 50s. 9d. in July, 1943. The general averages for 
all industries combined showed increases of about 76 
per cent. for men, 81 per cent. for youths and boys. 
91 per cent. for women, 83 ‘per cent. for girls, and 
76 per cent.:for all workers combined. 


Details of Hours Worked 
_ Details of ‘hours worked were included in the re- 
turns. These show *that for men and boys respec- 
“ tively, average hours worked in ironstone, etc., mining 
‘and quarrying were 45.9 and°45.7 in October, 1938, 
compared with 49.1 and 47.5 in July, 1943; and in the 
metal, engineering and shipbuilding industries, 48.0 
and 45.9, compared with 54.1 and 48.3. 





In our last issue, on page 228, column 2, we spelt 
the name of Mr. W. Mochrie as Mr. Mockrey. We 
sincerely regret the misprint. 
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OBITUARY 


Mr. ALEXANDER PurpiE, chief mechanical engineer 
to the Furness Shipbuilding Company, Limited, since 
their Tees shipyard opened in 1918, died suddenly on 
March 12. ; 

Mr.. JOHN JAMES BAINES died recently in his 82nd 
year. He retired in 1939 after 60 years’ association 


‘with Clayton, Son & Company, Limited, constructional 
“éngineers, of Hunslet, Leeds. 


For a long time he was 
secretary and later a director of the company. 

Lorp AIREDALE died at Stansted, Essex, on March 
11, in his 81st year. The Right Hon. Sir Albert Ernest 
Kitson, Bt., second Baron Airedale, of Gledhow, York- 
shire, he was the eldest son of the first baron, whom he 
succeeded in 1911. He was educated at Rugby’ and 
Trinity College,.Cambridge, and, like his father, became 
an iron and. steel- manufacturer. 


Sir Coin Fraser, Director of Materials Supply in 
the Australian Department of Munitions and chair- 
man of the Commonwealth Minerals Committee, died 
on March 10, aged 69. Born in New Zealand, he was 
educated at Auckland and at University College, New 
Zealand, of which he became M.Sc. in 1905. He 
qualified: as a mining geologist, and for some. years 
was a member of the New Zealand department of 
In 1911 he came to London, and 
three years later went to Australia. He was president 
of the Australian Institute of Mining and Metallurgy in 
1923 and 1924. Among the many companies’ with 
which he was associated were Broken Hill Associated 
Smelters, which he served as managing director, and 
the Electrolytic Zinc Company of Australasia, Limited, 


_and Broken Hill ‘South, Limited, of which ‘companies 


he ‘was chairman. ; 





ALUMINIUM HOLLOW-WARE 
FACTORY FOR SCOTLAND 


Mr. Duncan Campbell, President of the British 
Aluminium . Hollow-ware Manufacturers’ Association 
and managing director of the London Aluminium 
Company, Limited, Witton, Birmingham, visited Glas- 
gow in connection with the discussions which have 
been taking place between Scottish Members of Par- 
liament and the Board of Trade regarding the wartime 
establishment of a factory in Scotland for the manuv- 
facture of aluminium cooking utensils. Accompanied 
by Mr. R. F. Calder, managing director of the Alumi- 
nium Castings Company, Limited, Greenock, he visited 


“premises now used as a temporary store by the Minis- 


try of Shipping. Mr. Campbell pointed out that after 
the acquisition of the premises a considerable. time 
must elapse before aluminium cooking utensils would 
be actually available. Plant and machinery would 
have to be installed and the immobile labour in the 
district trained for the production of the goods. The 
Association was fully in favour of establishing the 
industry in other parts of the country, although manv- 


-facturers in Birmingham, the home of aluminium 


hollow-ware, would still be debarred from manufac 
turing owing to their war commitments. 
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NEWS IN BRIEF 


WILLIAM Cotton, LimiteD, of Loughborough, textile 
machinery makers, have acquired George Woodcock & 
Sons, Limited, of Hawick. 

Mr. J. FERDINAND KaySER is to open a discussion 
on. “Surface Finish” at an informal meeting, to be 
held at the Institution of Mechanical Engineers, on 
March 24, at 5.30 p.m. 

THE GOVERNMENT are to be asked by the Parliamen- 
tary and Scientific Committee to set up a Royal Com- 
mission to inquire into the present patent law and into 
the working of cartels and similar matters. 

THE ENAMELLING SHOPS of the American Stove Com- 
pany are manufacturing dropable petrol tanks. Made 
from steel sheets by the stamping out of bodies under 
a 400-ton press, the two halves are welded to give the 
familiar bomb-like aspect. 

IN CONNECTION with the acquisition by Darwins, 
Limited, of the share capital of the Wardsend Steel 
Company, Limited, a new company has been formed 
with the name of Wardsend Steel Company, Limited, 
to acquire the assets of the old company of that name. 
The nominal capital is £50,000. 

A GENERAL MEETING of the Sheffield Society of 
Engineers and Metallurgists will be held at the Royal 
Victoria Station Hotel, Sheffield, on Saturday next, at 
2.30 p.m., when Mr. G. E. Windeler, M.1.Mech.E., 
M.1.Mar.E., of Manchester, will give a lecture on 
“* Mechanical Failures.” The lecture will be illustrated 
by selected samples and lantern slides. 


“SAFETY IN INDUSTRY” will be the subject of a 
talk in the Home Service on Monday next, at 
4.15 p.m. The speaker is Mr, F. J. Beazley, safety 
engineer at Wolsley Motors and chairman of the Safety 
Engineers’ Conference for the whole of the Nuffield 
organisation. The necessity for a thorough safety 
scheme in large works is shown by the fact that in four 
years of war there have been one million industrial 
accidents in this country. 


Sik OLIVER SIMMONDS, M.P., has been re-elected 
chairman, and Captain A. G. Lamplugh and Captain 
B. H. Peter, C.B.E., have been re-elected deputy chair- 
men of the Joint Air Transport Committee. The Com- 
mittee, which represents the Association of British 
Chambers of Commerce, the Federation of. British 
Industries, and the London Chamber of Commerce, 
* was formed early in 1943 to. consider the post-war 

development of British civil aviation. 


A Paper ON “Factors Controlling the Weldability 
of Steel” will be read by Mr. L. Reeve, B.Sc., Ph.D., 
at a.meeting of the Institute of Welding on Wednesday, 
April 12, at 6 p.m., at the Institution of Civil Engineers, 
Great George Street, Westminster, London, S.W.1. A 
buffet tea will be served from 5.30 p.m. Guest tickets 
for the use of non-members may be had on application 
to the secretary of the Institute of Welding. The meeting 
on May 17, at the Institution of Civil Engineers, will be 
held jointly with the Institute of the Plastics Industry. 
Dr. J. H. Paterson will read a Paper on “ The Welding 
of Plastics,” which will be followed by a demonstration. 
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Mr. OLIverR LYTTELTON (Minister of Production), 
detailing British war production from the beginning 
of the war to the end of 1943, said that we had made 
in this country 83,000 tanks, armoured cars and carriers; 
over 115,000 guns of calibres larger than 20 mm.; 
150,000,000 rounds of gun ammunition; nearly 
5,500,000 machine guns, rifles, sub-machine guns and 
automatic pistols; nearly 7,000,000,000 rounds of small 
arms ammunition; more than 1,000,000 wheeled 
vehicles of unarmed types, and just on 90,000 aircraft, 
mainly of combat types. Our naval construction had 
more than replaced our losses, so that by the end of 
1943, in most types of vessel, our strength was greater 
than at the beginning of the- war. 





PERSONAL 


Mr. I. R. Cox has been elected a director of the 
Metropolitan-Vickers Electrical Company, Limited. 

Mr. JouHN BELL, director and general manager, has 
been appointed managing director of the Projectile & 


‘Engineering Company, Limited. 


Mr. LestiE GAMAGE, managing director of the 
General Electric Company, Limited, has been re-elected 
president of the Institute of Export for the ensuing 
year. 

Mr. H. B. Hantey, foundry manager to the 
American Laundry Machinery Company, is the first 
president of the recently organised Rochester Chapter 
of the American Foundrymen’s Association. 

Sir GeorGe E. BaiLey, Mr. H. N. Sporsora, and 
Mr. P. S. TURNER have been appointed vice-chairmen 
and members of the executive committee of the board 
of Associated Electrical Industries, Limited, following 
the death of Mr. W. C. Lusk, deputy chairman and 
managing director. Sir George Bailey has _ been 
appointed chairman of Metropolitan-Vickers Electrical 
Company, Limited, and Mr. Sporborg has _ been 
appointed chairman of the British Thomson-Houston 
Company, Limited. Mr. Turner will be appointed 
chairman of the Edison Swan Electric Company, 
Limited, Edison Swan Cables, Limited, and Ferguson 
Pailin, Limited. 





NATIONAL BRASSFOUNDRY 
ASSOCIATION 


The annual meeting of the National Brassfoundry 
Association was held ‘last Tuesday at the Imperial 
Hotel, Birmingham, Col. E. A. Wilson presiding. The 
membership has now attained a record at 175, with 
5 new members added during the year. A new 
Branch—the North-Western—has been formed, while 
regular quarterly meetings have been held by the 
London Branch. Since joining the Federation of 
British Industries, the secretary, Mr. E. N. Hiley, has 
been a member of the International Policy Committee, 
whose Report has just recently been issued. 
Association raised £420 for the R.A.F. Benevolent! 
Fund. 
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COMPANY RESULTS 


(Figures for previous year in brackets) 
Radiation—Net profit a a £151, 110 (£145,913); 
ordinary dividend of 10% (8%). 
Watford Electric & Manufacturing—Second interim 
— on the ordinary shares of 10%, making 15% 
same 


Spencer (Melksham)—Net profit, £13,001 (£13,417); 
(20,08). dividend of 10% oe me); forward, £23,633 


Hadfields—Net profit for 1943, £192,679 (£202,264); 
final dividend on the ordinary stock of 15%, making 
a (same). 

ohn C. Parkes & Sons—Net profit for 1943, £3,139: 
Looe on 6% debenture stock, £1,406; dividend on 
the ordinary shares of 10% (same); forward, £11,019 
(£10,922). 

Webley ‘& Scott—Net profit for 1943, £25,814 
(£34,639); war contingencies, £10,000 (same); dividend 
of 15% (same) and a bonus of 10% (same); forward, 
£25,759 (£20,867). 

Crosthwaite Furnaces & Scriven Machine Tools— 
Profit for 1943, after providing for depreciation, taxa- 
tion, etc., £4,272; dividend of 10% and a bonus of 
isi D. contingency reserve, £1,000; forward, £2,720 

British Thomson-Houston—Profit for 1943, after 
taxation, £580,362 (£562,883); depreciation, £226 435 
(£224. 950); to general reserve, £150,000 (£100,000); 
dividend of 7% on the ordinary shares (same); for- 
ward, £248,368 (£254,171). 

Coltness Iron Company—Net profit for 1943, 
£156,340 (£135,563); final dividend of 2s. (same) on 
the 15s. ordinary shares, making 2s. 9d., or 184% 
(same); redemption and depreciation, £85,000 (same); 
reserve, £15,000 (nil); forward, £261,663 (£261 5823). 

International Combustion—Profit for the year to 
September 30 last, £216,249 (£226,553); reserved for 
taxation, £105,860 (£142, 255); special provision for 
undue wear‘and tear of plant, etc., £20,000; distribu- 
tion on the ordinary shares of 30% (same): forward, 
£61,813 (£32,678). 

Shanks & Company—Net profit after taxation, bad 
and doubtful’ debts, depreciation, etc., £58,087 
(£55,229); dividend on the preference shares, less tax. 
£2,332; to war contingency fund, £25,000; me 4 
pension fund, £10,000; ordinary dividend of . 124% 
(same); forward, £60,912 (£59,647). 

Broom & Wade—Trading profit for the year ended 
September 30, 1943, £237, 333 (£214,839); depreciation, 
£20,305 (£20 006); income-tax, E.P.T. and/or provision 
for rebates to Supply Departments, «£161,772 
(£166,023); net profit, £58, 455. (£28,810); deferred. re- 
pairs, £32,879 (£10,972); 6% cumulative preference 
dividend, £3, 450 net; ordinary dividend—of--224%, 
£16,875 net; forward, £33,718 (£31,466). 





Capt. G. MCCauL-BELL, a director of the Halesowen 
Steel Company, Limited, has died at the age of 57. 
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NEW- COMPANIES 


(“ Limited” is understood. Figures Sepieate capital, 
Names are of directors unless otherwise stated. Information 
oupaee ° Jordan & Sons, 116, Chancery Lane, London, 


edale Machinery Company, 8, ~ h Street, 
rby—£1,000. H. M. and E. Kerfoot. 

Stokes (Metals), 54, Bromley Miieh Street, 
— E.3—£1,000. A. J. Stokes and S. Robinson. 
orest Engineering Company, Forest Grange Build- 
mt Leicester Forest East, Leicester—£5,000. N. 
and N. E. G. Maguire. 

Allen & Holman, 19, Audley Road, London, N.W.4— 
Welders, moulders, engineers, etc. £1,000. W. G. 
Allen and V. Holman. 

L. H. Sanders & Company, 50, High Street, Houns- 
low, Middlesex—Engineers, etc. £5,000. L. H. 
Sanders, A. C. Pattenden, and J. Oades. 

Oil Feed Company—£5,000. Sir A. 
Hutchings, Maj. W. I. Anderson and Sir C. F. En- 
twistle. P. A. E. Fruin, St. Josephs, Bridge Avenue, 
Upminster, subscriber. 

Ra Foundry, Rayne, Braintree, Essex—To take 
over the business of ironfounders and engineers carried 
on by Blyth & Pawsey, Limited, at Rayne, Essex. 
£20,000. J. S. Pawsey and E. L. Lester. 

T (Newcastle), Exchange Buildings, Queen 
Street, Newcastle-upon-Tyne, 1—Marine and general 
electrical engineers, etc. £1,000. J. J. Tanner, R. W. 
Reynolds, and R. E. W. King. 


Buxton, 
A. J. 





CONTRACTS OPEN 


The date given is the latest on which tenders will be 
accepted. The address is that from which forms of tender 
may be obtained. 

Glasgow, April 8—Cast-iron manhole covers and 
frames, for the Town Council. Office of Public 
Works (Room 81), City Chambers. 

Haywards Heath, April 6—Supply and laying of 
1,230 yds. of 12-in. cast-iron water main, for the 
Mid-Sussex Joint Water Board. Mr. W. H. Ashmole, 
engineer and martiager, Mid-Sussex Joint Water Board, 
Boltro Road, Haywards Heath, Sussex. (Fee £2 2s., 
returnable.) 

Petworth, April 3—3,650 yds. of spun-iron mains, 
4 in. and 3 in. dia., together with special castings, 
valves, hydrants, etc., for the -Rural District Council. 
The Water Engineer, Council Offices, Petworth. (Fee 
£1 1s., returnable.) 





A tecacy of £10,000, free of duty, has been be- 
queathed to the Heriot-Watt College, Edinburgh, by 
the will of Miss Catherine Laing, Newcastle-upon-Tyne, 
who died on February 20 last. The will provides ex- 
pressly that the legacy is to be set aside to endow 4 
Chair of Engineering or a scholarship or scholarships 
at the Governors’ discretion, to: be called the “ Andrew 
Laing” Chair -or Scholarship -or Scholarships, in 
memory of her brother, Andrew Laing, a native of 
ee. 
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basically upon refractories. Despite severe wartime 
limitations refractories’ manufacturers are producing 
furnace lining materials. which, in quality, keep pace with 
unprecedented metallurgical development and increasingly 
severe furnace conditions, thus enabling British Industry to 
achieve ever greater outputs. In the rebuilding of Britain, 
G.R. will bring to bear vast manufacturing and technical 
resources capable of satisfying the needs of users in regard 
to bo*h quality and quantity. 
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Raw Material Markets 





IRON AND STEEL 


Foundrymen are experiencing increasing difficulty 
in obtaining deliveries of pig-iron; there is no shortage 
of material, but the railways are busy in other direc- 
tions and the time-lag in the despatch of ordinary 
traffic is widening. Many foundries have good stocks 
of iron on hand, but others, particularly the smaller 
concerns whose accommodation is restricted, have to 
rely on week-to-week deliveries, and they are already 
inconvenienced. Coke supplies and other foundry 
requisites are also being held up and there is unlikely 
to be any improvement in the position for some time, 
as it is certain that transport facilities will be fully 
occupied for some time before and during the period 
of Allied operations on the Continent. It is the in- 
tention of the Control to cut down supplies of pig- 
iron until foundry stocks are at a specified working 
level, and, while this is being done, to secure imme- 
diately a percentage reduction of actual consumption. 
Foundries are warned against excessive withdrawals 
from stock, as replacements will not be provided. 
Additional scrap to make up for the reduced pig-iron 
tonnage will not be allocated. 

Generally speaking, makers of light castings have 
ample tonnages of high-phosphorus iron on hand, as 
they have been able to buy in excess of their imme- 
diate requirements for a long time past, but the 
general engineering and jobbing foundries are not so 
well placed, as their stocks of iron are not so large, 
while their rate of consumption is much greater than 
that of the light foundries, as they are busily engaged 
on war contracts, whereas activity in the light-castings 
industry, for the most part, is slight. 

The coke position is satisfactory so far as actual 
supplies are concerned, there being ample fuel at the 
ovens in South Wales and in Durham, but negotia- 
tion of transport is difficult at the moment. 

There continues to be heavy pressure on the steel- 
works for plates for a variety of purposes, including 
vital shipbuilding requirements, and makers are well 
committed. Heavy structural products are quiet in 
comparison. The steel sheet mills remain as active 
as ever and potential outputs are absorbed over many 
months ahead. Shipbuilders are also large consumers 
of sheets, but the demand from other sources, too, is 
considerable and is sufficient to ensure full-scale oper- 
ations over a long period. 





NON-FERROUS METALS 


Copper supplies are still virtually conserved for the 
war factories and military requirements generally, and 
there is ample evidence that the ordinary domestic 
user is not finding it any easier to obtain supplies. 
Mr. Oliver Lyttelton recently gave the House of Com- 
mons interesting details of British production from 
the beginning of the war up to the end of 1943, and 
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from these some idea’ may be gained of the tremen- 
dous part that copper is playing in the production 
programme of war materials. 

The U.S. Bureau of. Mines has announced that 

American ow of refined copper at primary plants 
totalled 1,379,500 short tons in 1943, against 1,414,561 
tons in the previous: year. Primary plants produced 
in addition 124,000 tons from secondary material, 
compared with 85,143 tons in 1942. Stocks at primary 
smelting and refining plants at the end of last year 
were 62,000 short tons, against 84,000 tons a year 
earlier, and 251,000 tons of blister and unfinished 
materials, compared with 235,500 tons at the end of 
1942. Estimated deliveries to consumers during 1943 
were 1,623,500 tons, compared with 1,678,091 tons in 
1942. 
Reports from the other side of the Atlantic indicate 
that during February American consumption absorbed 
all the domestic output and also a fair tonnage of 
imported metal. ; 

Urgent demands for tin appear to be satisfied with- 
out undue trouble, so that the supply position may 
be considered satisfactory. There has so far been no 
confirmation of recent reports that a larger propor- 
tion of the Bolivian ore output may be going to the 
United States for treatment instead of - coming to 
Great Britain; if this proves to be the case, it may 
be attributed to the shipping situation rather than to 
any alteration in the general policy. 

On the whole, the lead position here is quite sound 
and adequate tonnages are reaching essential users. 
This is in sharp contrast to the situation in Germany, 
as far as it can be ascertained, as it is believed that 
the Nazi authorities are going to extreme limits to 
augment their lead supplies. 

Under a new Order: made by the Minister of Supply, 
the maximum price of Admiralty gunmetal scrap of 
the quality commonly ‘known as “ 88-10-2,” has been 
increased from £74 10s. per ton, ex works, to £77 per 
ton, ex works. This is the first change in the price 
since December, 1942. The increase maintains the 
relation between the maximum price of the scrap and 
the value of the contained metals, and is consequent 
on the recent increase. in the price of tin. 





NEW TRADE MARKS 


The following applications to register trade marks appear 
in the “Trade Marks Journal” :— 

“‘ TECHNIFORM ”—Engine pistons. 
ROEBUCK, 
Herts. 


“ SPYROBOWL ”—Centrifugal pumps. 


ALFRED WALTER 
“Bramhall,” Craigweil Avenue, Radlett, 


D En- 


HARLAN 
GINEERING COMPANY, LIMITED, B.E.P. Works, Alloa, 
Scotland. : 

“RC.” (and chain device)—Sash chains and pulleys. 
RHODES CuHaIns, LIMITED, 270, Abheydale Road, North 
Circular Road, Wembley, Middlesex. 

“* GRANODISE "—Chemical substances for the vet 


ment of metal surfaces, to prevent corrosion. 
(Paints), LrutTeD, Wexham Road, Slough. 
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